Purpose: To report the unique clinical findings of a case of Herpes Simplex Virus Type 2 herpetic retinitis manifesting as a large elevated subretinal lesion. Observations: A 26-year-old Hispanic male with no significant past medical history presented with a one-week history of right eye pain and endorsement of worsening vision. Ophthalmic examination of the right eye identified a markedly elevated white subretinal lesion with associated findings of vitritis and hypotony. Ultrasound biomicroscopy demonstrated a diffusely thickened choroid and confirmed the observed subretinal mass. Examination of the fellow left eye was largely unremarkable with the exception of lesions suggestive of inactive chorioretinal scars. Diagnostic vitrectomy and vitreous PCR (polymerase chain reaction) was positive only for HSV-2 (herpes simplex virus type 2) and verified by two independent laboratories. The observed subretinal lesion of right eye improved on intravenous acyclovir and intravitreal foscarnet treatment. Conclusions and Importance: Presented here is an unusual, novel clinical presentation of HSV-2 acute retinal necrosis manifesting as an elevated subretinal lesion along with findings of panuveitis. This case suggests that consideration should be given to the diagnosis of HSV ARN (acute retinal necrosis) when a subretinal elevation is concomitantly appreciated in the setting of vitritis and chorioretinal lesions.
Introduction
Acute retinal necrosis (ARN) is a rare, yet aggressive and potentially devastating posterior infectious uveitis that was first described by Urayama and colleagues in 1971. 1 The principle and most common causative agent of ARN is Varicella Zoster Virus (VZV) followed by Herpes Simplex Virus (HSV-1 and HSV-2).
2-4 Cytomegalovirus (CMV)
and Epstein-Barr virus (EBV) have also been implicated as potential causative etiologies. 4, 5 The syndrome affects both immunocompetent or immunosuppressed individuals of either gender and at any age. 6 ARN has a rapidly destructive course that may result in permanent vision loss as consequence of macular or optic nerve damage and retinal detachment (RD). Functional outcomes of patients are poor with 48% of affected eyes having a visual acuity worse than 20/200 6-months after disease onset. 7 The disease is classically defined as a syndrome of acute panuveitis with progressive retinal periarteritis and patchy or confluent areas of necrotizing retinitis. Retinal atrophy resulting from necrosis often leads to secondary rhegmatogenous retinal detachment with rates of occurrence as high as 20%-85% of treated eyes. 3, 4, 8, 9 Despite the syndrome's varied clinical manifestations and presentations, to our knowledge, we are reporting the first case of ARN to manifest with a large elevated subretinal lesion.
Case report
A 26-year-old incarcerated Hispanic male presented with severe pain and worsening vision of the right eye during the course of one week. The patient was otherwise healthy and denied a prior history of intravenous drug use, human immunodeficiency virus, tuberculosis, syphilis or sexually transmitted diseases, and other systemic infections. Review of systems was positive for a mild right-sided headache that was accompanied by intermittent episodes of blurry vision and generalized discomfort of the right eye over the course of the past year prior to presentation. Dilated fundus examination of the right eye was largely limited secondary to dense vitritis, but revealed a hyperemic optic disc as well as a large, elevated subretinal lesion nasally that was accompanied by overlying vitreous membranes and pigmented chorioretinal scars in the inferior and superior quadrants (Fig. 1) . Ultrasound of the right eye demonstrated a diffusely thickened choroid and a hyperechoic 5mm subretinal mass that corresponded to the observed lesion (Fig. 2) . Fundus examination of the left eye showed evidence of multiple chorioretinal scars along the superior arcade with concurrent demonstration in the nasal, superior and inferior peripheries (Fig. 3 ). Fluorescein angiography of the right eye was limited and unrevealing due to overlying vitritis. The left eye exhibited staining of the observed chorioretinal scars, but no evidence of active vasculitis or optic disc leakage was appreciated.
Given the unique presentation and uncertain diagnosis, the patient was started on empiric intravenous acyclovir, intravenous vancomycin and cefepime, sulfamethoxazole-trimethoprim, as well as topical prednisolone drops and atropine drops in the right eye. An extensive laboratory workup was pursued. Subsequent HIV testing, blood cultures, syphilis, QuantiFERON-TB, serum toxoplasma IgG and IgM, and vasculitic work up (anti-neutrophil cytoplasmic antibody, antinuclear antibody, rheumatoid factor) were all negative. Computerized tomography (CT) of the orbits was also largely unremarkable, demonstrating a thickened sclera in the right eye with no optic nerve enhancement. Systemic manifestations and malignancy were further ruled out with negative findings on CT chest and abdomen imaging.
Patient underwent a diagnostic pars plana vitrectomy of the right eye with concurrent intravitreal injection of vancomycin, ceftazidime, and clindamycin. Intraoperatively appreciable periarteritis and focal areas of retinitis at the edges of chorioretinal scars superiorly and inferiorly were noted. On post-operative day one the patient's vision of the right eye was reduced to count fingers with examination demonstrating stable vitritis and unchanged subretinal lesion. After the induction dose of intravenous acyclovir was completed, patient was switched to oral valacyclovir. On post-operative day three, the patient's vision declined further to light perception with examination demonstrating worsening vitritis and a stable subretinal lesion. Vitreous polymerase chain reaction (PCR) and culture studies returned positive only for HSV-2 while toxoplasmosis, VZV, CMV, and vitreous bacterial and fungal cultures were negative. Intravenous acyclovir was restarted and intravitreal injection of foscarnet was performed the same day. Samples from the vitreous biopsy was sent to a second laboratory which also confirmed positive HSV-2 PCR (3.25 × 10∧5 copies/microliter) and was negative for Toxoplasmosis, VZV, CMV PCRs.
In light of these results, intravitreal injections of foscarnet were administered twice weekly. The patient's visual acuity unfortunately remained at light perception, but the subretinal lesion was observed to steadily decrease to approximately 3mm on ultrasound (Fig. 4) . After ten days of IV acyclovir the patient was discharged from the hospital with oral valacyclovir along with a tapering dose of oral prednisone and combination of prednisolone and atropine drops. The patient additionally received intravitreal foscarnet injections weekly as an outpatient. Ten days after discharge, the patient's vision was reduced to no light perception. Performed ultrasound of the right eye at the time demonstrated the subretinal lesion, but new retinal and choroidal detachment were appreciated. Given the poor prognosis, no further surgical intervention was performed. The patient remained on prophylactic oral valacyclovir to prevent re-activation of retinitis in the left eye. 
Discussion
Although epidemiologically uncommon, ARN is a serious, potentially blinding syndrome that carries a wide constellation of findings including a triad of peripheral necrotizing retinitis, retinal arteritis, and a prominent inflammatory reaction. 10 ARN requires prompt diagnosis and management as the disease is rapidly progressive and often ends with devastating visual outcomes as a result of macular ischemia and edema, optic nerve neuropathy, and retinal detachment. 6 A number of clinical findings and features of ARN have been characterized but we are reporting the first case to manifest with large elevated subretinal lesion. The observed lesion was without associated hemorrhage and appeared morphologically consistent with a possible toxoplasmosis granuloma or subretinal abscess in setting of endogenous bacterial or fungal endophthalmitis; however, interestingly, both toxoplasmosis serologies and vitreous PCR were negative. Extensive systemic infectious work-up including vitreous bacterial and fungal cultures was unremarkable, excluding the possibility of endogenous endophthalmitis.
Despite having an atypical presentation, the case does come to meet several of the key defining clinical criteria of ARN set forth by the Executive Committee of the American Uveitis Society. Based on the patient's presenting clinical history, there was a lapse in time between the initial onset of visual symptoms to the time of presentation and treatment, thus delaying antiviral therapy and permitting the rapid progression of the disease course observed. 10 A prominent panuveitis presentation was appreciated as there was significant evidence of inflammation throughout the vitreous and anterior chamber on ocular examination. 10 Unfortunately, due to the marked inflammation and dense vitritis, there were limitations in the ability to directly characterize areas of retinal necrosis and occlusive vasculopathies; however, during vitrectomy of the right eye, appreciable areas of periarteritis and retinitis were seen at the margin of chorioretinal scars which could be supportive of ARN. The observed chororetinal scars of the fellow left eye could also be suggestive of previous ARN involvement as bilateral ARN occurs in up to 70% of untreated individuals, 11 though they did not have the typical appearance of resolved retinitis. Antiviral treatment appeared to lead to clinical morphological improvement of the subretinal lesion. The diffusely thickened choroid with enhancement of the sclera observed on CT scan could be suggestive of posterior scleritis in addition to the panuveitis. In Foster's 12 review of the etiology of 500 cases of anterior and posterior scleritis, herpetic infection was not associated with any cases of posterior scleritis, but it was responsible for 7.8% of anterior scleritis. Machado et al. 13 have reported a series of 23 cases of posterior scleritis in which herpes simplex infection was associated with 2 cases, but none of the cases demonstrated an elevated subretinal mass. The large subretinal mass in our patient could represent an atypical nodular posterior scleritis as part of ARN, but the ultrasound images do not support the lesion arising from the sclera. ARN has historically been a clinical diagnosis made on examination, but the severe consequences of underdiagnosis, misdiagnosis, and delays in treatment of atypical presentations has prompted the use of laboratory methods to aid in the process. Serum and intraocular fluid antibody testing, retinal biopsy, viral culture, and immunocytochemistry have all been modalities traditionally utilized, but their use has largely been limited by their poor sensitivity or specificity and other confounding factors. 6 Numerous reports have demonstrated the functionality of PCR testing in the diagnosis and management of ARN. PCR HSV sensitivity reported between 80% and 96% in clinically defined ARN cases.
5, 14-16 Furthermore, because ARN presents with overlapping clinical features that may resemble other etiologies, a negative PCR result may lead to a prompt diagnosis of another entity. 17, 18 Our patient underwent diagnostic vitrectomy which yielded two compelling positive HSV-2 PCR samples that was verified by two independent laboratories.
ARN associated HSV-2 has been linked to a number of risk factors including young age, previous history of meningitis or encephalitis, neonatal HSV infection, and specific triggering factors such as periocular trauma or steroid use. 5, 19, 20 In a study by Tran et al., twenty-four immunocompetent patients with PCR confirmed HSV-2 ARN, presented with first eye involvement at a mean age of thirty-six years. 14 All the patients in the study had active necrotizing retinitis, and three patients had inactive chorioretinal scarring in the fellow eye, a finding that was also observed in our patient. 14 Rhegmatogenous retinal detachment early in a clinical course has been suggested as a marker for HSV driven retinitis. 21 Visual acuity of our patient unfortunately reduced to no light perception likely secondary to optic nerve involvement in addition to retinal and choroidal detachment despite aggressive intravenous and intravitreal antiviral treatment.
Conclusion
In conclusion, our case demonstrates that HSV ARN should be considered in the differential when a patient presents with an elevated subretinal lesion in the context of concurrent of vitritis and chorioretinal lesions. Early diagnosis and treatment is critical to prevent potentially devastating visual complications in suspected cases.
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